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In order to render Balling's method more easy of application
where many such determinations have to be performed, several
modifications have been suggested. H. 0. Jenkins* has adopted
a drawing board with a graduated T square, and with triangles
drawn to correspond with any silicates which may be desired.
Instead of having to draw parallel lines for each observation, it
is only necessary to move the square the required distance on a
graduated base line, and to read off the corresponding quantity
of acid on the graduated square. A. Wingham,t on the other
hand, adopts the principle of the slide rule, and by means of one-
large slide and four smaller ones, which represent the most
important silicates, he is able to determine the amount and
quantity of flux necessary for an ore of known composition.

The methods above described are specially useful when new
ores have to be treated, but in the great majority of cases in
actual practice the general character of the ore is already known,
and the object is to guard against accidental variations, while it
is not practicable to constantly obtain complete analyses of the
materials to be smelted. It is usual, therefore, to control the
working of a blast furnace by the examination of the slag, and
the substances of most importance in this connection are silica
and lime.

The composition of the slag in connection with the tempera-
ture and yield of a blast furnace is of the greatest importance,
for just as it is not possible to heat water in which ice is sus-
pended to a temperature much above that at which water freezes,
so it is not possible, unless the hearth is kept filled with coke, to
raise the temperature of the blast furnace much above the tem-
perature at which a slag is formed by the materials charged into-
the furnace. With low melting-point slags any increase of fuel or
blast only alters the yield, without giving a higher temperature,,
since, in order to maintain a high temperature, it is necessary to
employ slags which have a high melting point. When, however,
the slag is of approximately the correct composition, the rate of
working is determined chiefly by the time required for the com-
bustion of the solid cai^bon in the hearth.

It is observed that so long as other conditions do not varyy
the rapidity of the furnace working depends on the proportion
of silica in the slag. This in its turn affects the "grade" of the
iron, since the reduction of silicon and the absorption of sulphur,
which are the chief factors in determining the " richness " of the
iron, depend upon the temperature of the furnace. Hence it fol-
lows that by carefully regulating the proportion of silica on the
one hand, or of lime on the other, the grade of the iron can be at
the same time controlled. When the proportion of silica reaches
or slightly exceeds 40 per cent., the iron obtained is white, while,
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